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Hypospadias is present in approximately one of every 300
male live births [1]. Although hypospadias correction is a
common surgical procedure performed by pediatric
urologists, hypospadias repair is associated with a number
of complications, even in the hands of the most experienced
surgeons. Urethrocutaneous fistula is the most common
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complication of hypospadias repair, with a reported
incidence of 5% to 55% [2,3]. Spontaneous closure of fistulas
has been reported, but most patients must undergo repeat
surgical repairs. Various success rates of reoperations
have been reported in previous studies, ranging from 27%
to 92% [4,5], but to date, surgeons typically depend on
their experience in an attempt to determine which factors
are most important for good outcome of reoperation.
Reported factors include interval from last operation [6,7],
type of original hypospadias repair [8], method of repeat
procedures [9,10], postoperative stenting or not [4, 5], and
microscope usage during operation [11].
© 2005 Elsevier. All rights reserved.
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Prophylactic antibiotics are a well-recognized means of
reducing the incidence of bacteriuria after hypospadias repair
[1,12], as more fistulae and meatal stenosis have been reported
in boys who do not receive antibiotic prophylaxis after
operation [1]. However, the decision to use antimicrobial
prophylaxis in hypospadias repair essentially depends on
the subjective judgment of the surgeon, since evidence-based
reports are not widely available. In the past two decades, the
efficacy of preoperative antibiotic prophylaxis has grown
steadily, including in abdominal, orthopedic, eye, prostate
and cosmetic surgery [13–17]. Our review of the literature
failed to yield any data concerning whether or not
preoperative antimicrobial prophylaxis affects the outcome
of hypospadias repairs. Although most publications have
addressed antimicrobial prophylaxis on primary
hypospadias repairs, limited data have been reported on
the outcome of reoperation in this group. Additionally,
there is a lack of investigation into how hypospadias repairs
may be associated with a previously inflammatory process.
In the present study, we report our experience of 123
repairs for 66 hypospadias, in order to analyze whether
preoperative antimicrobial prophylaxis affects the outcome
of hypospadias reoperation.
MATERIALS AND METHODS
From August 1981 to June 2004, we retrospectively reviewed
66 hypospadias cases treated via various surgical procedures
at the Kaohsiung Medical University Hospital (KMUH). A
total of 123 operations, consisting of 66 primary repairs and
57 reoperations, were enrolled. All patients received their
primary repairs in our hospital and had postoperative
antimicrobial prophylaxis. Of the 123 operations, 46 had
preoperative antibiotic prophylaxis, with one dose of
intravenous first generation cephalosporine within one hour
before operation. Patients excluded from this study included
those initially visited for reoperation, hypospadias caused by
trauma other than congenital etiology, and cases coexisting
with severe anorectal abnomalies.
In the present study, hypospadias was classified into
three types: subcoronal, midshaft and penoscrotal,
according to chart records. We defined a hypopadias
repair as “corrected without fistula” if there was no
urethrocutaneous fistula formation, and if complete wound
disruption within at least a two-week follow-up period.
However, postoperative formation of urethrocutaneous
fistula or complete wound disruption during the recorded
follow-up period was regarded as a failed repair.
A review of charts was completed for associated
anomalies, results of operation, early complications of
operation, and the need for secondary procedures. Spearman’s
Chi-squared correlation was applied for comparison of
variables, with a p of less than 0.05 considered significant.
RESULTS
Sixty-six hypospadias were completely treated with 123
operations. These included 66 primary repairs and 57
reoperations. The mean of surgical attempts for all patients
was 1.86 (range 1–8). The mean age at primary repair was
4.33 years (range 1 month 10 days, to 12 years 9 months).
The mean hospital stay and duration of urethral
catheterization was 13.2 days (range 2–45) and 10.9 days
(range 2–42), respectively. Chordee and inguinal hernia
were the two most commonly associated urogenital
anomalies in this study, and they were found in 35 (53.0%)
and 10 (15.1%) patients, respectively. There were seven
(10.6%) crytochidism and six (9.0%) hydrocele, while 15
patients (22.7%) had no associated anomaly.
After a total of 123 repairs, the overall rate of correction
without fistula was 53.0% (35/66), with a mean of 14
months follow-up (range 3 days to 126 months).
Hypospadias were successfully corrected without fistula
in 31.8%, 50.0%, 50.0% and 53.0% of patients after operation
attempts 1–4, respectively (no more successful repair was
available after attempts 5–8). A total of 88 failure repairs
resulted from 67 (76.0%) urethrocutaneous fistulas and 21
(24.0%) wound total disruptions. The overall incidence of
urethrocutaneous fistula was 54.5% (67/123), accounting
for 50.0 % (33/66) of patients having primary repairs and
59.6% (34/57) in reoperations (Table 1). A higher rate of
correction without fistula (81.0%) was related to subcoronal
hypospadias (p = 0.020) and the rate of correction without
fistula of midshaft type was the lowest (25.0%) in three
types (p = 0.030)(Table 2).
Table 3 shows the rate of correction without fistula of
66 primary repairs, based on applied surgical technique.
Patients treated by meatal advancement and granuloplasty
(MAGPI) had significantly higher rates of correction without
fistula (71.4%) than the others, and there were 25.0%, 23.3%,
20.0%, 20.0%, and 12.5% of patients corrected by tubulized
urethral plate, tubulized preputial island flap, Mathieu, onlay
preputial island flap and two-staged repair, respectively
(p = 0.001). Specific rate of correction without fistula of
reoperations in relation to the technique of previous repairs
is presented in Table 4. Significantly higher rates of correction
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Table 2. Corrected rate in three types of hypospadias
Urethral meatus site n (%) Corrected rate, % p
Subcoronal 21 (31.8) 81.0 (17/21) 0.02
Midshaft 12 (18.2) 25.0 (3/12) 0.03
Penoscrotal 33 (50.0) 45.5 (15/33) 0.47
Total 66 (100.0) 53.0 (35/66)
Table 1. Causes of failed repairs
Fistula, n (%) Disruption, n (%) Total, n (%)
Primary repair group (n = 66) 33 (50.0) 12 (18.2) 45 (68.2)
Reoperation group (n = 57) 34 (59.6) 9 (15.8) 43 (75.4)
Total (n = 123) 67 (54.9) 21 (17.1) 88 (71.5)
Table 3. Corrected rate of 66 primary hypospadias repairs
Technique (n) Corrected Failed Corrected rate, % p
MAGPI (14) 10 4 71.4 0.001
Tubulized urethral plate (4) 1 3 25.0 0.620
Tubulized preputial island flap (30) 7 23 23.3 0.177
Mathieu (5) 1 4 20.0 0.487
Onlay preputial island flap (5) 1 4 20.0 0.487
Two-staged (8) 1 7 12.5 0.203
Total (66) 21 45 31.8
MAGPI = meatal advencement and granuloplasty
Table 4. Corrected rate of reoperations based on technique of previous repair
Initial surgery Corrected Failed n (%) p
Two-staged 4 2 6 (66.7) 0.043
Onlay preputial flap 3 2 5 (60.0) 0.166
Mathieu 1 2 3 (33.3) 0.683
Tubulized preputial flap 5 16 21 (23.8) 0.253
Tubulized urethral plate 1 9 10 (10.0) 0.102
Total 14 31 45
Table 5. Early complications of 123 operations
n (%)
Wound dehiscence 32 (26.0)
Abscess 14 (11.4)
Neourethral stricture 10 (8.2)
Flap necrosis 9 (7.3)
Meatal stenosis 5 (4.1)
Urinary tract infection 4 (4.0)
No complications 63 (51.2)
Y.C. Lee, C.H. Huang, Y.H. Chou, et al
Kaohsiung J Med Sci August 2005 • Vol 21 • No 8354
without fistula (66.7%) was related to the group of
two-staged repair (p = 0.043), followed by onlay preputial
island flap (60.0%), Mathieu (33.3%), tubulized preputial
island flap (23.8%) and tubulized urethral plate (10.0%).
Of the 123 repairs, only 46 (37.0%) had preoperative
antibiotic prophylaxis, while postoperative antibiotic
prophylaxis was administerted for all repairs. Table 5 lists
the early (within 3 months) postoperative complications.
Wound dehiscence was the most common early complication
after repair, accounting for 26.0% of repairs. The others
included abscess (11.4%), neourethral stricture (8.2%), flap
necrosis (7.3%), meatal stenosis (4.1%) and urinary tract
infection (4.0%).
Table 6 shows the outcome of hypospadias repairs
based on preoperative antibiotic prophylaxis. The repairs
with preoperative antibiotic prophylaxis had lower early
complication rates both in primary and reoperation groups
(42.3% vs 52.5% and 40.0% vs 54.1%, respectively); the
difference, however, was not statistically significant
(p = 0.289 and p = 0.231, respectively). In terms of rate of
correction without fistula (within 3 months), a higher success
rate (57.1%) was observed in reoperations with preoperative
antibiotic prophylaxis, compared to those without
prophylaxis (23.1%). This difference was statistically
significant (p = 0.031).
DISCUSSION
The correction of hypospadias is a common surgical
procedure performed by pediatric urologists. Experience
over the past decades has confirmed the American Academy
of Pediatric’s review that the ideal age for genital surgery is
between 6 and 12 months of age [18]. However, even in the
hands of the most experienced surgeons, hypospadias repair
is  associated with a number of  complications.
Urethrocutaneous fistula has been the most common cause
of surgical failure encountered, with a reported incidence of
5% to 55% [2,3]. Several factors that may lead to fistulas
include: distal obstruction; impaired vascular supply to the
neourethra; crossing suture lines; and wound infection [19].
Spontaneous closure of fistulas has been reported, although
most patients must undergo repeat surgical repair.
Compared to primary procedures, repeat operations
represent a more complex problem, as less penile skin and
dartos tissue are available. Not surprisingly, repeat
procedures carry a somewhat higher complication rate [20].
This higher complication rate is due to the changed vascular
structure of the flap that may have been extensively dissected
in previous procedures. Hence, successful urethroplasty
following failed previous hypospadias repairs actually
present an especially difficult surgical challenge.
In the present study, more urethrocutaneous fistulas
developed in reoperation cases (59.6%) than primary repairs
(50.0%), which was compatible with previous reports. The
MAGPI procedure was applied to subcoronal hypospadias
(70.0% of cases), resulting in a satisfactory operation, both
effectively and cosmetically [21]. Recent studies of outcomes
following two-staged repairs report a reoperation rate of
5% to 41% [22]. In our study, the rate of correction without
fistula of two-staged repair was only 12.5% in primary
operations. This wide range is largely explained by the
small number of patients in certain groups. It was noted that
our data showed that reoperation following previous failure
of two-staged repair yielded a significantly higher rate of
correction without fistula (66.7%, p = 0.043). There remains
no clear answer for this tendency. The possible explanation
may be due to staged repairs, which may aid in avoiding too
long a duration of tissue dissection. The shorter duration
could have prevented the malformed anatomy of the
vascular supply in further reoperation [23].
Despite paying particular attention, urethral fistula may
recur after repair. Beyond any deficiencies in surgical skill
and applied surgical repair technique, postoperative
Table 6. Outcome of repairs based on preoperative antibiotic prophylaxis
Antibiotics (+) Antibiotics (–) p
Complication rate
    Primary operation group (n = 66) 42.3% (11/26) 52.5% (21/40) 0.289
    Reoperation group (n = 57) 40.0% (8/20) 54.1% (20/37) 0.231
Corrected rate
    Primary operation group (n = 43) 46.7% (7/15) 50.0% (14/28) 0.835
    Reoperation group (n = 40) 57.1% (8/14) 23.1% (6/26) 0.031
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administration of broad-spectrum antibiotics has been
advocated to help prevent wound infection in current
practice [24]. More fistulas and meatal stenoses have been
reported in boys who did not receive postoperative antibiotic
prophylaxis [1]. As of 1961, preoperative antibiotic
administration has been found to reduce the incidence of
incisional-wound infection [25] and experimental wound
infection studies also indicate that the antibiotic must be
present at time of bacterial contamination [26]. Recent data
show that patients undergoing either clean or clean-
contaminated procedures can benefit from prophylactic
antibiotics before operation [2]. This benefit is dependent
on the presence of sufficient concentration of antibiotic in
the tissue at the time of incision or contamination.
In the past two decades, the efficacy of preoperative
antibiotic prophylaxis has grown steadily [13–17]. However,
our literature review failed to yield any data concerning
whether or not preoperative antimicrobial prophylaxis
affects the outcome of hypospadias repairs. On the other
hand, prophylactic antibiotics are a well-recognized means
to help reduce the incidence of bacteriuria after hypospadias
repair [12]. Most of these publications, it must be noted,
presented the influence on the primary hypospadias repairs,
but limited data reported this impact on the outcome of
reoperative cases that may be potentially associated with a
previously inflammatory process.
We found that repairs with preoperative antibiotic
prophylaxis had lower early complication rates, both in
primary and reoperation groups (42.3% vs 52.5% and
40.0% vs 54.1%, respectively). A significantly higher rate of
correction without fistula was also observed in reoperations
with preoperative antimicrobial prophylaxis (p = 0.031).
This tendency implies the potential for involvement of an
inflammatory process in fistula required reoperation, and
not only a technical error. Therefore, preoperative
antimicrobial prophylaxis becomes particularly important
when treating a patient with failed previous operations,
which may be the reflection of another underlying problem,
such as infection. We think the mechanisms of preoperative
antibiotic prophylaxis in hypospadias reoperations may
not be dissimilar to those in the aforementioned series. The
relationship between complications and surgical failure,
however, was not documented in the present study. Further
studies are needed to yield more evidence clarifying the
strength and clinical impact of this association, especially in
hypospadias reoperation.
There are several limitations in our study. First, the
operations were not performed by one surgeon. Second,
accurate details of fistula were difficult to obtain; this was
due to the retrospective nature of this study, and that the
varying severity of hypospadias failure made comparisons
inexact. Third, the number of patients in certain groups in
comparison was too small to yield a meaningful result.
Before proffering broad conclusions, more cases and precise
studies are warranted.
The data from this study suggest that lower early
complication rates and significantly higher rates of correction
without fistula are related to the hypospadias reoperations
with preoperative antimicrobial prophylaxis. The use of
broad-spectrum antibiotics before surgery is recommended,
especially in repeat procedures. Further prospective studies
are warranted, in order to reach a definite consensus.
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